General methods and materials.
The reagents were used as purchased without further purification. Na 9 [B-α-PW 9 O 34 ] was obtained according to the reported procedure 1 Jülich, Germany). UV-Vis spectra were measured using 10 mm quartz cuvettes on an Analytik Jena Specord S600 spectrophotometer. EPR spectra were measured using a Bruker ESP 3220 spectrometer equipped with a liquid nitrogen cryostat and an ER 4111 variable temperature unit. Temperature for the measurements was set to 110 K. The crystalline powder sample exhibited torqueing during acquisition of the spectra and was therefore immobilized by suspending it in hexane and quickly freezing the suspension in liquid nitrogen. A nonsaturating power of 24.8 mW was employed and g values were referenced against an external standard of 2,2-diphenyl-1-picrylhydrazyl (DPPH, g = 2.0036).
Synthesis of Na 6 H[HIr IV W VI 6 O 24 ]·26H 2 O (Na-IrW).
A sample of IrCl 3 ·3H 2 O (0.036 g, 0.102 mmol) was dissolved in 1 mL of 2 M aqueous CH 3 COONa solution (pH 7.8), and the pH of the obtained solution was adjusted to 12.0 by 6 M NaOH. The reaction mixture was heated at about 70 °C for 15 min leading to its gradual color change from brown/green to blue and then violet. The violet solution was added dropwise to a solution of Na 9 [B-α-PW 9 O 34 ] (0.100 g, 0.041 mmol) in 1.5 mL of H 2 O while constant control of the pH which should be kept between 6 and 7 by addition of diluted HNO 3 and the final pH was set to be 6.1. The obtained reaction mixture of sea-green color was heated at 80 °C for 1 h and then filtered. The crystals of Na 8 -IrW' form in a similar procedure when the final pH of the reaction mixture, prior to crystallization is adjusted to 7.2. However the crystals of Na-IrW often form as a byproduct under these conditions. No crystals could be obtained at pH > 7.6.
3. X-ray Crystallography. Single-crystal diffraction data for Na-IrW and Na 8 -IrW' were collected on a SuperNova (Agilent Technologies) diffractometer at 120 K with Mo K α radiation ( = 0.71073 Å) for Na-IrW and Cu K α radiation ( = 1.5418 Å) for Na 8 -IrW'. The crystals were mounted in a Hampton cryoloop with Paratone-N oil to prevent water loss.
Absorption corrections were applied numerically based on multifaceted crystal model using CrysAlis software. 2 The SHELXTL software package 3 was used to solve and refine the structures. The structures were solved by direct methods and refined by full-matrix leastsquares method against |F| 2 with anisotropic thermal parameters for all metal atoms (Ir, W, Na). The hydrogen atoms were not located.
A disorder of O atoms of crystallization water molecules did not allow locating all of their positions and only 22 O atoms were unambiguously located while the elemental analyses showed a presence of 26 H 2 O molecules of crystallization. For overall consistency, the formula shown in the CIF file and throughout the manuscript corresponds to the bulk material and has the same number of crystallization water molecules as found by elemental analysis, since all further characterizations have been performed using the isolated bulk material of NaIrW. At the same time there was no disorder of the solvent O atoms nor of the Na + countercations in the structure of Na 8 -IrW'.
Additional crystallographic data are summarized in Table S1 . Further details on the crystal structure investigation may be obtained from Fachinformationszentrum Karlsruhe, 76344
Eggenstein-Leopoldshafen, Germany [fax (+49) 7247-808-666; e-mail crysdata@fiz-karlsruhe.de), upon quoting the depository number CSD 428761 (Na-IrW) 428466 (Na 8 -IrW'). 
Bond valence sum calculations
Bond valence sum calculations 4, 5 for Na-IrW (Table S2) and Na 8 -IrW' (Table S3) are consistent with the +IV oxidation state for the Ir and the +VI oxidation state for the W centers in IrW and show no protonation of the oxygen atoms of the polyanions in Na 8 -IrW' while suggesting O123 as a protonation site in Na-IrW which is in agreement with the number of countercations found in the X-ray structural analysis for these salts. * The values for oxygens of crystallization water are close to zero and are omitted in the table.
Crystal packing in Na-IrW
In the crystal lattice of Na-IrW the Na + countercations are assembled with the crystal water molecules in parallel infinite zig-zag chains. The monomeric fragment of the chains,
, is composed of a linear {Na 4 ( 2 -H 2 O) 6 (H 2 O) t 6 } 4+ unit which is capped from the both sides by pentacoordinated Na + ions (Fig. S1, S2 ). The Na + cations in the Na 4 fragment are octahedrally coordinated and linked into a chain by  2 -H 2 O bridges. The two Na + cations on both ends of the Na 4 unit are additionally connected to a peripheral pentacoordinated Na + ion via one  2 -H 2 O ligand and to the Na 4 unit of the neighboring {Na 6 (Table S4 and orange dotted lines in Fig. S1 ) polyanions. There is no disorder in the positions of Na + and the oxygen atoms of crystal water molecules, and thus the number of counter cations found in the crystal structure fully compensates the negative charge of -8 required for the IrW' species with Ir IV . This means that there are no protonated oxygen atoms in the polyoxoanions, consistent with the calculated bond valence sums (see Table S3 ). 
FT-IR spectrum of Na-IrW
The FT-IR spectra of Na-IrW (Fig. S5) 
UV-vis spectra on solutions of Na-IrW
The UV-vis spectra of Na-IrW solutions in water or aqueous acetate media (pH 4.3 -7.0) exhibit strong absorption in the UV area associated with ligand-to-metal charge transfer bands of the polyoxotungstate framework followed by less intense absorption maxima in the range of 370 -400 nm and a weak and broad absorption at around 600 nm corresponding to charge transfer and d-d transitions associated with the Ir IV center. Thus, the spectrum of an aqueous solution of Na-IrW (Fig. S6) 
Stability tests
We have also studied the stability of IrW polyanions in aqueous 0.5 -2 M CH 3 COONa media (pH 4.3, 6.1 and 7.0) used for electrochemical characterization of the POM and in water. While the Na-IrW compound easily dissolves in 2 M CH 3 COONa solution at pH 4.3, a behavior which might be associated with protonation of the polyanions at this pH, there are difficulties in dissolving of the material at higher pH. This hinders the stability tests at pH 6.1 -7.0 as the Na-IrW tends to quickly crystallize again (proved by single crystal X-ray diffraction and IR) from even 0.5 M CH 3 COONa solutions (pH 6.1 -7.0) and the formed crystals have to be redissolved before every measurement by heating and stirring the mixture.
Nevertheless the spectra at pH 6.1 and 7.0 clearly indicate the stability of the POM for at least several hours which is sufficient for the electrochemical studies, while the spectra of solutions of Na-IrW in 2 M CH 3 COONa solution (pH 4.3) and H 2 O do not show any pronounced change within several days (Fig. S7 -S10 ). 
Electrochemical experiments.
Cyclic voltammograms were recorded on a 1.3 mM solution of Na-IrW in 2 M CH 3 COONa buffer (pH 6.1) and a 1.9 mM solution of Na-IrW in 2 M CH 3 
Mass spectrometry measurements
LC-ESI-FTICR-MS analyses were performed using a hybrid linear ion trap FTICR mass spectrometer LTQ-FT (Thermo Fisher Scientific, Bremen, Germany) equipped with a 7 T supra-conducting magnet and the chip-based ESI system NanoMate 100 (Advion BioServices, Ithaca, NY, USA). The mass spectrometer was first tuned and calibrated in the negative mode following the standard optimization procedure for all voltages and settings. For the measurement the sample of Na-IrW was dissolved in a mixture of H 2 O (80 %) and MeOH (20 %) and subsequently loaded on the 96-well plate of the nano-ESI source. The NanoMate was operated in negative ion mode with 0.500 to 2.500 V spray voltages and 0.3 psi gas pressure. No additional sheath and aux gases were applied. The transfer capillary temperature was set to 175 °C. Mass spectra were recorded in full scan from 150 to 1500 Da and from 150 to 1500 Da with a resolution of 100.000 at m/z 400. All data were processed using the Xcalibur software version 2.0.
The obtained spectrum exhibits complex isotopic patterns of singly and doubly charged species which arise from the ion pairs based on IrW polyanions and its decomposition products. Below we provide the spectra as well as some suggestion for the assignments of the observed signals. 881  882  883  884  885  886  887  888  889  890  891  892  893  894 
Simulations for doubly charged species

